Key indicators: single-crystal X-ray study; T = 123 K; mean (C-C) = 0.003 Å; R factor = 0.042; wR factor = 0.091; data-to-parameter ratio = 12.8.
In the title compound, C 20 H 14 N 2 O, the phenyl ring is almost normal to the naphthalene ring system with a dihedral angle of 86.72 (9) . The 4H-pyran ring fused with the naphthalene ring system has a boat conformation. In the crystal, molecules are linked into a helical supramolecular chain along the b axis via N-HÁ Á ÁN hydrogen bonds. The chains are consolidated into a three-dimensional architecture by C-HÁ Á Á interactions.
Related literature
For biological and industrial applications of chromene compounds, see, for example: Ellis & Lockhart (2007); Horton et al. (2003) . For puckering parameters, see: Cremer & Pople (1975) . For the graph-set analysis of hydrogen bonding, see: Bernstein et al. (1995) . Table 1 Hydrogen-bond geometry (Å , ).
Experimental
Cg2 and Cg3 are the centroids of the C4/C5/C10-C13 and C5-C10 rings, respectively.
Symmetry codes: (i) Àx þ 2; y À 1 2 ; Àz; (ii) x; y À 1; z; (iii) Àx þ 1; y þ 1 2 ; Àz þ 1; (iv) Àx þ 2; y À 1 2 ; Àz þ 1.
Data collection: CrysAlis PRO (Oxford Diffraction, 2010); cell refinement: CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012); software used to prepare material for publication: WinGX (Farrugia, 2012) and PLATON (Spek, 2009).
Manchester Metropolitan University, Erciyes University and University of Strathclyde are gratefully acknowledged for supporting this study. biodegradable agrochemicals and pigments. As a part of our structural investigations on functionalized chromenes and compounds containing the benzopyran fragment, the single-crystal X-ray diffraction study on the title compound was carried out.
In the title compound (I), Fig. 1 , the C14-C19 phenyl ring and the C4-C13 naphthalene ring system is essentially planar with the maximum deviations of -0.004 (2) Å for C16 and 0.015 (2) Å for C4, respectively. They make a dihedral angle of 86.72 (9)° with each other.
The 4H-pyran ring (O1/C1-C4/C13) in (I) is puckered with the puckering parameters (Cremer & Pople, 1975) of Q T = 0.211 (2) Å, θ = 96.2 (5)° and φ = 348.9 (6)°. The N1-C1-O1-C13 and N1-C1-C2-C20 torsion angles are -165.54 (17) and -2.6 (3)°, respectively.
In the crystal structure, molecules are linked into a helical supramolecular chain along the b axis via N-H···N hydrogen bonds (Table 1) . Three distinct molecules are linked by three such connections involving two acceptors to generate a R 3 2 (10) ring motif (Fig. 2; Bernstein et al., 1995) . Chains are consolidated into a three-dimensional architecture by C-H···π interactions.
Benzylidenepropanedinitrile (1.54 g; 10 mmol) was dissolved in ethanol (50 ml), followed by addition of naphthalen-2-ol (1.44 g; 10 mmol) and a catalytic amount of TEA. The mixture was stirred and refluxed for 2 h at 350 K. The solid product was deposited on cooling at room temperature and collected by filtration. The crude product was washed by cold ethanol, dried under vacuum and recrystallized from ethanol to give high quality crystals (M.pt: 563 K) suitable for X-ray analysis in an excellent yield (91%).
Refinement
All non-hydrogen atoms were refined with anisotropic thermal parameter, however the carbon atoms of the C14-C19 phenyl ring were refined to approximate isotropic behaviour with the "ISOR and DELU" instruction. The H atoms of the NH 2 group were located by difference synthesis and were refined isotropically. The other H atoms were positioned geometrically, with C-H = 0.95 Å and C-H = 1.00 Å for aromatic and methine H, respectively, and constrained to ride on their parent atoms, with U iso (H) = 1.2U eq (C). View of the N-H···N hydrogen bonds, having R 3 2 (10) ring motifs, forming chains along the b axis. H atoms not involved in hydrogen bonds have been omitted for clarity. 
3-Amino-1-phenyl-1H-benzo[f]chromene-2-carbonitrile

Special details
Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are estimated from the variances of the (full) variance-covariance matrix. The cell e.s.d.'s are taken into account in the estimation of distances, angles and torsion angles Refinement. Refinement on F 2 for ALL reflections except those flagged by the user for potential systematic errors. Weighted R-factors wR and all goodnesses of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The observed criterion of F 2 > σ(F 2 ) is used only for calculating -R-factor-obs etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. (7) 0.0020 (7) 0.0116 (6) 0.0011 (7) N1 0.0270 (10) 0.0260 (12) 0.0227 (9) 0.0022 (8) 0.0118 (8) 0.0002 (9) N2 0.0353 (11) 0.0279 (11) 0.0302 (10) 0.0016 (9) 0.0179 (9) 0.0030 (9) C1 0.0177 (10) 0.0237 (12) 0.0151 (9) −0.0048 (9) 0.0028 (8) −0.0008 (9) C2 0.0183 (10) 0.0216 (11) 0.0169 (9) −0.0027 (8) 0.0054 (8) 0.0008 (9) C3 0.0177 (10) 0.0169 (11) 0.0179 (9) −0.0023 (8) 0.0059 (7) −0.0017 (9) C4 0.0142 (10) 0.0180 (11) 0.0161 (9) −0.0032 (8) 0.0019 (7) 0.0004 (9) Symmetry codes: (i) −x+2, y−1/2, −z; (ii) x, y−1, z; (iii) −x+1, y+1/2, −z+1; (iv) −x+2, y−1/2, −z+1.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
